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Abstract

This study investigated the changes in the cyanogenic glycoside (CN-Glc) content of maesil chung (MC) prepared
according to its preparation conditions (i.e., maesil part, sugar type, maesil-sugar mixing ratio, liquid separation) and
sugaring-ripening period and the quality characteristics of their products finalized through filtration and heat treatment
(85°C, 30 min) with the 6-month ripened MC. The CN-Glc content dramatically decreased when the maesil flesh, iso-
maltooligosaccharide, maesil:sugar ratio of 5:5, and liquid separation after the 4-month sugaring were applied to the
MC production. The CN-Glc content decreased with the ripening period. There was no effect of filtration and heat
treatment on the CN-Glc reduction of the MC product. The sugar type predominantly affected the soluble solid and
total carbohydrate content of the MC products, and their contents increased in the order of high-fructose corn syrup
> sucrose > isomaltooligosaccharide. The MC product at a maesil:sugar ratio of 6:4 exhibited the higher organic acid
content. There was no direct association between the total polyphenolic compound content and the preparation con-
ditions of the MC product. Overall, the use of maesil flesh as a maesil ingredient and more than 6-month ripening
after liquid separation may be a pivotal factor in producing the cyanogenic glycoside-reduced maesil chung.

Keywords: maesil, maesil chung, amygdalin, prunasin, quality characteristic

M B

S} AR A A1 e Assl Bad
okl A folw gk |shrh sk, o] Wshe AvjAE
o] A= 5‘;3] A= JA] #&E 7 AT Chenarides
et al., 2020; Eftimov et al., 2020). £]2] &H|7} Zo]EH
oA thekst AZE 83 2H S48 wEo] HF e}
Ak, 191 749 S7HE o A 7IUE siAdstial 9l
ThLee & Ryu, 2022). 53] A7 SA 2F &H| Ao
Frbsb thgdt Gda B A7l o2 Aol vk

o

p

*Corresponding author: Hyun-Seok Kim, Major of Food Science and
Biotechnology, Division of Bio-convergence, College of Convergence
and Integrated Science, Kyonggi University, Suwon 16227, Korea

Tel: +82-31-249-1319; Fax: +82-31-249-9604

E-mail: khstone@kyonggi.ac.kr

Received October 23, 2023; revised October 31, 2023; accepted Octo-
ber 31, 2023

342

3L $JtH(Lamarche et al., 2021). 2}
= AR R, HZ AF
F 2 71E 7
THKwon et al., 2013).
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—E~°ﬂ*1 =) XHE 2 st JrhKo & Yang, 2009).
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al,, 2008; Ko & Yang, 2009), 2]-&°]u} =2 557 B
2317l A% Fol dZ2HE AHEEH Lo ™(Cho et al.,
2019). B3 2 Aol w=d v d5 8 7k A E
Al ;‘ﬁ) UH/‘::]_—Z'—’ US| %JJ_’ uj] &2l Zo}lx| __)_0_ 6]—/\]—§]_ E]—OP
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2 FUAF w2 (Choi & Koh, 2016y = w23, wja
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2 ARAFOZ A2 FH g AHEA 9\1"4'(Tsuchidaa
et al., 2019; Ramalingam et al., 2022).
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Table 1. Conditions for preparation of the maesil chung

i

SOl - ol - HEA

HN

Maesil part Sugar type Maesil:sugar ratio (w/w) Treatment after sugaring Sample code
Flesh \ FF5N
Whole HFCS WESN
Flesh FS5N
Whole Sucrose 5:5 WSSN
Flesh 5 FO5SN
Whole MO WO5N
Flesh None FF6N
es |
Whole HFCS WE6N
Flesh FS6N
Whole Sucrose 6:4 WS6N
Flesh 5 FO6N
Whole MO WO6N
Flesh \ FF5S
Whole HFCS WE5S
Flesh FS5S
Whole Sucrose 5:5 WS5S
Flesh 5 FO5S
Whole MO WOs5S
Liquid separation®
Flesh HFCS! FF6S
Whole WF6S
Flesh FS6S
Whole Sucrose 6:4 WS6S
Flesh ) FO6S
Whole MO WO6S
'High fructose corn syrup.

“Isomaltooligosaccharide.

3Procedure removing the aged maesil fruits from the maesil chung after sugaring for 4 months.

Table 2. LC-MS/MS analysis conditions for quantifying cyanogenic glycosides from maesil chungs

Descriptions Conditions
Instrument Agilent Technologies 1290/6470TQ
Column tvpe Eclipse Plus RRHD C18

p (2.1 mm x 50 mm, 1.8 um)
Column temperature 35°C
Flow rate 0.3 mL/min

PO L
Mobile phase A : 0.1% formic acid in water

Injection volume

Ionization mode

Nebulizer pressure

Drying gas temperature (flow)
Sheath gas temperature (flow)
Capillary voltage

B : Acetonitrile (gradient method)

10.0 pL

Electrospray ionization (ESI) positive mode
35 psi

325°C (5 L/min)

350°C (11 L/min)

3.5kV

al., 2020). 3|48 o2 0.2 um nylon syringe filterS %
A7l 3 LC-MS/MS (Agilent Technologies 1290/6470TQ,
Santa Clara, CA, USA)E ©]&3lo AlQMGA& &2l
ATk AR A A4S 1% LC-MSMS 7171 8270
Table 20l #| A3} EF. MRM (multiple reaction monitoring)
modeZ A SHull FA| (amygdalin ¢ % prunasin)’¥ MRM

transition®] A /84 o] It ofv| g B
Aol &(m/z=480.1)0l Tl dt Fo]2-2 m/z=347.2, 373.9,
259.12 At on, ZF YAl BEAFO]|2(m/z = 318.1)°
3t Dol 22 m/z=184.9, 1289, 121.00.2 A3}t
o5 o]& F m/z=3472 (CE30)S oln|2gele] o)
o7 AHAS}AUIL, miz=3739 (CE30)¢t m/z=259.1
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(CE34)E otrjzddle] FAol2o = dAsint. ZFu
21e m/z=1849 (CE:16)E A HFol2oz MHAHEHUL,
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w238 syringe filter (nylon, 0.45 um, Hyundai Micro,
Seoul, Korea)E F3A171 ¥ Eclipse XDB-CI8 column
(4.6 mm x 250 mm, 5 um)°] “2+E HPLC (Shimadzu DGU-
20A5R)° 5 uLE FY 3t 215 nmolA 4k (malic acid)
F A EZ 2 (citric amd)e 2 3IA T 0] F 42 20 mM
H,PO,°1 o™ F42 1 mL/min® 2 X3} t}.
Z EC|Hi=y St

]2 100 uLE o] 1000 pLet 3+ Folin-
Ciocalteu’s phenol (Sigma-Aldrich Co., St. Louis, MO,
USA) reagent 100 pLS 7H8te] &35tste] GAAA 687
HF]8F & UV/Vis spectrophotometer (Optizen POP, Mecasys,
Dagjeon, Korea)E A3t 750 nmol|A $E=E =43}
At & Zg9 =4 3F5E(total polyphenolic compound)
8FaFL gallic acid (Sigma-Aldrich Co., St. Louis, MO,

USA)E ET=4= ot A E REFH02HE 24
At
A M2

AL 0L FE FHE 7E0R AREAE 44
A ZBFASL, AHEA st F4 542 HoE Ax
2748 @28 VNS 23] o] wHEste] 2451tk 4 €
EJXE2 SPSS (Statistics Package for Social Sciences,
version 23.0, IBM-SPSS Inc., Chicago, IL, USA)E ©|&
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7He YEAY 237 A
ATk o]y gk Afol= é@ﬂ A E4EA e AR
FE ARMNGA7E AFY o A5S AX AIE F
Fate] FH o7 === o AZke] AR, vid I}
So] Folo] FH w=ZE o] 9]
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2 7M7)} Fig. 2A, C & ES} Fig. 2B, D & Foll e
Atk FH T AR HH| 7)Eo R ofu| g
v A 1o} o) A g ol| A oF 7-8.58) Wk, ZEUAS
w2 BT mf A TS e 4] oF S-gul) Wkt o] sk Az
A o] Zhgo] METh w9 W FFEOF AIQMTEA|
Ska-3ka 907] wlEo]tHKim et al., 2002; Cho et al.,
2019). Egt G717 & widH 3 wjAdAEH Apole]
ZHE Aol sh Aol A 717kl A 2 Aozt
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1IC & D9} Fig. 2C & D ¥ Fig. 1E & F¢ Fig. 2E &
Foll YAttt B31717F 5 AlQhil A &3 2ol &
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Fig. 1. Amygdalin contents of maesil chungs according to the preparation conditions (maesil part, maesil:sugar ratio, sugar type,

liquid separation) and the aging period. A, maesil flesh chungs with the high-fructose corn syrup;

B, whole maesil chungs with a

high-fructose corn syrup; C, maesil flesh chungs with sugar; D, whole maesil chungs with sugar; E, maesil flesh chungs with
isomaltooligosaccharide; F, whole maesil chungs with isomaltooligosaccharide; and LS, liquid separation.
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Fig. 2. Prunasin contents of maesil chungs according to the preparation conditions (maesil part, maesil:sugar ratio, sugar type, liquid

separation) and the aging period. A, maesil flesh chungs with the high-fructose corn syrup; B,

whole maesil chungs with a high-

fructose corn syrup; C, maesil flesh chungs with sugar; D, whole maesil chungs with sugar; E, maesil flesh chungs with
isomaltooligosaccharide; F, whole maesil chungs with isomaltooligosaccharide; and LS, liquid separation.
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Table 3. Characteristics of maesil chungs prepared according to the experimental design, followed by filtration and heat treatment

after aging for 6 months

Cyanogenic glycoside (ppm) SM! TC! Organic acid (%) TP!
Sample B ] °B (% 3 . . X
Total Amygdalin Prunasin (°Bx) o) Total Malic acid ~ Citric acid (ppm)

FF5N 24.3+0.3% 20.8+0.3" 3.6£0.19  42.9+0.1™  34.5£0.3'  3.8+0.0°" 0.9+0.0  2.9+0.1% 107.2+0.0"
WESN 283.6+2.1° 255.942.4° 27.740.5*  42.4+0.2" 36.2+0.1%  3.0+0.1° 1.0£0.0% 2.0+0.10k  122.2+0.3!
FS5N 19.2£0.2™ 15.2+0.2™ 4.0£0.19  56.7+0.1 562402  3.0+0.1™ 0.8+0.0"® 2.320.1%" 99.3+0.1°
WS5N  251.1+1.7¢ 223.542.1¢ 27.6£0.5°  60.3+0.3°  65.9+0.6"  2.3+0.0/ 0.8+0.0% 1.6+0.14 82.6+0.11
FOSN 21.1+0.44 17.6+£0.3™ 3.5£0.0%  46.4+0.0' 41.2+0.7 3.4+0.18" 0.9£0.0° 2.6£0.1¢ 137.2+0.0"
WO5N  221.0+2.2¢ 199.5+2.4¢ 21.440.4°  42.0£0.0°  43.2+03"  2.9£0.0' 1.0£0.0% 1.9+0.1"%  119.6+0.1™
FF6N 24.4+0.4* 21.1+0.34 3.3+0.1%  37.0£0.0° 25.3+0.4"  0.7+0.0' 0.2+0.1° 0.5+0.0™ 193.2+0.1°
WF6N  275.842.2° 251.242.6° 24.6+0.7°  33.4+02"  21.4+02° 2.8+0.0' 0.9+0.0"  2.0+0.0" 165.8+0.3¢
FS6N 28.4+0.3 24.0+0.2 44+0.1'  502+0.0°  38.8+0.1'  4.6+0.1° 1.240.0  3.5+0.1% 135.7+0.4'
WS6N 2745424 2523+1.9"  222+0.6°  48.1+0.1"  46.5+0.3" 344028 13+£0.1®  2.1+£0.3%  119.7+0.0"
FO6N 25.0+£0.4* 21.6+0.4" 3.3+0.1%  42.7+0.1™ 49.7+£0.6°  6.0£0.1° 1.4+0.0° 4.6+0.1* 275.3+£0.3*
WOG6N  230.6+2.9¢ 209.2+3.0¢ 21.4+0.3°  36.0£0.0° 35.9+0.2%  3.8+0.1° 1.3£0.0"  2.5£0.0°%  142.1+0.4¢
FF5S 12.3+0.3™  10.2+0.2° 2.140.0'  412+0.00  35.1+0.7% 3.7%0.1%  0.9+0.0¢  2.9+0.1%  120.3£0.3"
WF5S 163.2+1.3" 147.9+1.3" 153+0.17  43.4+0.0  41.9+02'  3.1+0.2" 1.0£0.0%  2.1£0.18"%  136.3+0.4"
FS5S 12.4+0.1™ 10.3£0.1° 2.1£0.0'  59.5£0.1°  42.0+0.3"  4.2+0.0 1.0£0.0*  3.3+0.1"¢ 94.6+0.4°
WS5S 142.0+£2.2¢8 123.5£2.21 18.6£02¢  61.7+0.1°  61.6+0.3°  2.0+0.0% 0.7+0.0¢ 1.3+0.1' 164.6+0.7%
FO5S 12.1£0.2° 10.1£0.2° 2.0£0.0'  46.0£0.0' 46.4+0.5"  2.2+0.1* 0.5+0.0" 1.7+0.1M 163.5+£0.4°
WO5S  109.8+1.0° 96.2+1.31 13.6£0.38  432+0.0Y  41.6+0.6' 2.9£0.1' 1.0£0.0% 1.9+0.1"%  164.6+£0.7%
FF6S 14.4+0.3™ 12.4+0.2™ 2.0+0.1' 32.240.2% 21.9+0.4°  4.5+0.1% 1.0£0.0% 3.5+0.1% 164.0+£0.4°
WF6S 146.3£1.62 134.9+1.78 11.4£0.2"  35.7+0.1° 25.9+0.0"  3.9+0.2%" 1.3+0.0°  2.6+0.3°" 164.7+0.6%
FS6S 16.5£0.2™ 13.9+£0.2™  2.6+£0.1%  51.1£0.1°  44.6+0.12  4.6+0.1° 1.0£0.0*  3.7+0.1° 131.7£0.3!
WS6S  134.6+£1.2" 1213137 1334028 49.040.1F  77320.0°  2.8+0.1'  11£0.0¢  18:0.1%  129.040.4*
FO6S 12.8+0.3™ 10.8+0.3™ 1.9+0.0'  38.2+0.0°  32.5£04™  4.1£0.0°®  0.9+0.0° 3.240.0¢  218.2+0.7°
WO6S  142.5+1.4¢ 129.5+1.5" 12.9+0.2¢8  35.1+0.2' 343+0.1'  3.8+0.1° 1.2+0.0°  2.6+0.1°" 143.8+0.7"

"Mean values of three replicate measurements; values sharing the same lowercase letters are not significantly different at p<0.05.

'SM, soluble material; TC, total carbohydrate; TP, total polyphenol.
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